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Sun Feb  7 00:51:00 2016

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

ZDC East TDC, Sum zdc_TDC_east_0

Entries  100000

Mean    423.7

RMS     60.87

ZDC East TDC, Sum

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

ZDC East TDC, Tower 1 zdc_TDC_east_1

Entries  100000

Mean    563.2

RMS     69.42

ZDC East TDC, Tower 1

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

ZDC East TDC, Tower 2 zdc_TDC_east_2

Entries  100000

Mean    542.8

RMS     124.7

ZDC East TDC, Tower 2

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

ZDC East TDC, Tower 3 zdc_TDC_east_3

Entries  100000

Mean    436.2

RMS     146.4

ZDC East TDC, Tower 3

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

ZDC West TDC, Sum zdc_TDC_west_0

Entries  100000

Mean    421.3

RMS     62.23

ZDC West TDC, Sum

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

ZDC West TDC, Tower 1 zdc_TDC_west_1

Entries  100000

Mean    590.8

RMS     72.29

ZDC West TDC, Tower 1

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

ZDC West TDC, Tower 2 zdc_TDC_west_2

Entries  100000

Mean    406.7

RMS     102.6

ZDC West TDC, Tower 2

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

ZDC West TDC, Tower 3 zdc_TDC_west_3

Entries  100000

Mean    336.7

RMS     128.7

ZDC West TDC, Tower 3

ZDC TDC (run 17038001)



Sun Feb  7 00:51:00 2016

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

TDC, Sum - Tower1∆ZDC East zdc_TDCdiff_east_0

Entries  100000

Mean  139−   

RMS      16.4

TDC, Sum - Tower1∆ZDC East 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

TDC, Sum - Tower2∆ZDC East zdc_TDCdiff_east_1

Entries  100000

Mean  118.6− 

RMS     98.87

TDC, Sum - Tower2∆ZDC East 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

TDC, Sum - Tower3∆ZDC East zdc_TDCdiff_east_2

Entries  100000

Mean  12.02− 

RMS     126.2

TDC, Sum - Tower3∆ZDC East 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

TDC, Tower1 - Tower2∆ZDC East zdc_TDCdiff_east_3

Entries  100000

Mean    20.77

RMS     104.1

TDC, Tower1 - Tower2∆ZDC East 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

TDC, Tower1 - Tower3∆ZDC East zdc_TDCdiff_east_4

Entries  100000

Mean    127.5

RMS     133.5

TDC, Tower1 - Tower3∆ZDC East 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

TDC, Tower2 - Tower3∆ZDC East zdc_TDCdiff_east_5

Entries  100000

Mean    107.1

RMS     113.2

TDC, Tower2 - Tower3∆ZDC East 

TDC East (run 17038001)∆ZDC 



Sun Feb  7 00:51:00 2016

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

TDC, Sum - Tower1∆ZDC West zdc_TDCdiff_west_0

Entries  100000

Mean  169−   

RMS     17.29

TDC, Sum - Tower1∆ZDC West 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

TDC, Sum - Tower2∆ZDC West zdc_TDCdiff_west_1

Entries  100000

Mean    15.07

RMS     74.68

TDC, Sum - Tower2∆ZDC West 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

TDC, Sum - Tower3∆ZDC West zdc_TDCdiff_west_2

Entries  100000

Mean    85.06

RMS     106.5

TDC, Sum - Tower3∆ZDC West 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

TDC, Tower1 - Tower2∆ZDC West zdc_TDCdiff_west_3

Entries  100000

Mean    184.5

RMS     81.16

TDC, Tower1 - Tower2∆ZDC West 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

TDC, Tower1 - Tower3∆ZDC West zdc_TDCdiff_west_4

Entries  100000

Mean    254.4

RMS     114.2

TDC, Tower1 - Tower3∆ZDC West 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

TDC, Tower2 - Tower3∆ZDC West zdc_TDCdiff_west_5

Entries  100000

Mean    70.49

RMS     97.86

TDC, Tower2 - Tower3∆ZDC West 

TDC West (run 17038001)∆ZDC 



Sun Feb  7 00:51:01 2016

0

100

200

300

400

500

600

700

800

ZDC TAC vs. ADC, East Sum

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_east_0

Entries  100000

Mean x    2059

Mean y   423.4

RMS x    1173

RMS y    61.2

ZDC TAC vs. ADC, East Sum

0

50

100

150

200

250

300

350

400

450

ZDC TAC vs. ADC, East Tower 1

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_east_1

Entries  100000

Mean x    1550

Mean y     563

RMS x    1146

RMS y   72.06

ZDC TAC vs. ADC, East Tower 1

0

500

1000

1500

2000

2500

3000

ZDC TAC vs. ADC, East Tower 2

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_east_2

Entries  100000

Mean x   875.4

Mean y   543.1

RMS x   628.2

RMS y   123.7

ZDC TAC vs. ADC, East Tower 2

0

1000

2000

3000

4000

5000

6000

7000

ZDC TAC vs. ADC, East Tower 3

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_east_3

Entries  100000

Mean x   345.8

Mean y   436.8

RMS x   274.3

RMS y   144.6

ZDC TAC vs. ADC, East Tower 3

0

100

200

300

400

500

ZDC TAC vs. ADC, West Sum

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_west_0

Entries  100000

Mean x    2095

Mean y   419.6

RMS x    1327

RMS y    65.2

ZDC TAC vs. ADC, West Sum

0

50

100

150

200

250

ZDC TAC vs. ADC, West Tower 1

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_west_1

Entries  100000

Mean x    1343

Mean y   586.6

RMS x    1160

RMS y   74.72

ZDC TAC vs. ADC, West Tower 1

0

500

1000

1500

2000

2500

3000

3500

ZDC TAC vs. ADC, West Tower 2

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_west_2

Entries  100000

Mean x    1196

Mean y     406

RMS x   962.4

RMS y   103.3

ZDC TAC vs. ADC, West Tower 2

0

2000

4000

6000

8000

10000

ZDC TAC vs. ADC, West Tower 3

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_west_3

Entries  100000

Mean x   308.5

Mean y   337.6

RMS x   262.7

RMS y   126.7

ZDC TAC vs. ADC, West Tower 3

ZDC TDC vs. ADC (run 17038001)
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ZDC SMD PrePost -1 vs -2

SMD prepost=-2
0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=-

1

50−

0

50

100

150

200
ZDC SMD PrePost -1 vs -2

1

10

10

10

10

10

ZDC SMD PrePost +0 vs -1

SMD prepost=-1
0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=+

0

50−

0

50

100

150

200
ZDC SMD PrePost +0 vs -1

ZDC SMD PrePost +1 vs +0

SMD prepost=+0

0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=+

1

50−

0

50

100

150

200
ZDC SMD PrePost +1 vs +0 ZDC SMD PrePost +2 vs +1

SMD prepost=+1

0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=+

2

50−

0

50

100

150

200
ZDC SMD PrePost +2 vs +1

ZDC SMD ADC Pre-Post Correlation (run 17038001)



Sun Feb  7 00:51:03 2016

Bx

0 20 40 60 80 100 120
0

200

400

600

800

1000

1200

1400

1600

bx7 Raw bx_bx7_raw

Entries  100000

Mean    56.39

RMS     33.58

bx7 Raw

Bx

0 20 40 60 80 100 120
0

200

400

600

800

1000

1200

1400

1600

bx7 Corrected bx_bx7_corrected

Entries  100000

Mean    54.82

RMS     33.11

bx7 Corrected

Spin combination

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

20

40

60

80

100

3
10×

Spin combination distribution spin
Entries  100000

Mean        0

RMS         0

Spin combination distribution

1

10

10

10

Yellow Spin per bunch crossing

Bx7corrected

0 20 40 60 80 100 120

Y
el

lo
w

 S
pi

n

1.5−

1−

0.5−

0

0.5

1

1.5

bxspinY

Entries  100000

Mean x   54.32

Mean y       0

RMS x   33.11

RMS y       0

Yellow Spin per bunch crossing

Bx

0 20 40 60 80 100 120
0

200

400

600

800

1000

1200

1400

1600

bx48 Raw bx_bx48_raw

Entries  100000

Mean    62.33

RMS     35.12

bx48 Raw

Bx

0 20 40 60 80 100 120
0

200

400

600

800

1000

1200

1400

1600

bx48 Corrected bx_bx48_corrected

Entries  100000

Mean    57.81

RMS     33.11

bx48 Corrected

1

10

10

10

Spin combination per bunch crossing

Bx7corrected

0 20 40 60 80 100 120

S
pi

n 
co

m
bi

na
tio

n

0.5−

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

bxspin
Entries  100000

Mean x   54.32

Mean y       0

RMS x   33.11

RMS y       0

Spin combination per bunch crossing

1

10

10

10

Blue Spin per bunch crossing

Bx7corrected

0 20 40 60 80 100 120

B
lu

e 
S

pi
n

1.5−

1−

0.5−

0

0.5

1

1.5

bxspinB
Entries  100000

Mean x   54.32

Mean y       0

RMS x   33.11

RMS y       0

Blue Spin per bunch crossing

Bunch crossing distribution (run 17038001)



Sun Feb  7 00:51:03 2016

bx7
0 20 40 60 80 100 120

(L
 -

 R
)/

(L
 +

 R
)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Raw asymmetry per bunch crossing, East Left-Right

/dof = 0.0/0)
2

χ (↑↑

/dof = 0.0/0)2χ (↓↓
 0.000 %±) = 0.000 ↓↓,↑↑ (LR

EA

Raw asymmetry per bunch crossing, East Left-Right

bx7
0 20 40 60 80 100 120

(U
 -

 D
)/

(U
 +

 D
)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Raw asymmetry per bunch crossing, East Up-Down

/dof = 0.0/0)
2

χ (↑↑

/dof = 0.0/0)2χ (↓↓
 0.000 %±) = 0.000 ↓↓,↑↑ (UD

EA

Raw asymmetry per bunch crossing, East Up-Down

bx7

0 20 40 60 80 100 120

(L
 -

 R
)/

(L
 +

 R
)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Raw asymmetry per bunch crossing, West Left-Right

/dof = 0.0/0)
2

χ (↑↑

/dof = 0.0/0)2χ (↓↓
 0.000 %±) = 0.000 ↓↓,↑↑ (LR

WA

Raw asymmetry per bunch crossing, West Left-Right

bx7

0 20 40 60 80 100 120

(U
 -

 D
)/

(U
 +

 D
)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Raw asymmetry per bunch crossing, West Up-Down

/dof = 0.0/0)
2

χ (↑↑

/dof = 0.0/0)2χ (↓↓
 0.000 %±) = 0.000 ↓↓,↑↑ (UD

WA

Raw asymmetry per bunch crossing, West Up-Down

ZDC Raw Asymmetry per Bunch Crossing (run 17038001)
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ZDC Raw Asymmetry per Spin Combination (run 17038001)


